A series of thiadiazole derivatives were synthesized with differently substituted benzoic acids which were cyclized to give differently substituted thiazolidin-4-one. Elemental analysis, IR, 1 H NMR,
Introduction
Widespread antibiotic resistance, the emergence of new pathogens in addition to the resurgence of old ones, and the lack of effective new therapeutics exacerbate the problems of antimicrobial resistance. 1 The recent literature is enriched with progressive findings about the synthesis of 1,3,4-thiadiazole moiety and their broad spectrum of pharmacological actions such as anti-bacterial, 2 anti-fungal, 2 anti-tubercular, 3 anti-convulsant, 4 anti-inflammatory, 5 analgesic, 5 anti-anxiety, anti-depressant 6 and anti-viral. 7 Thiazolidine-4-one moiety also found to possess diverse biological activities such as anti-microbial 8 , anti-convulsant, 9 antidiarrheal, 10 anti-cancer, 11 K + channel inhibitory, 12 anti-histaminic. 13 These two heterocyclic moieties individually showed potent pharmacological activity especially antimicrobial and thus aroused our interest in synthesizing the combination of the two moieties. Hence, the present paper is focused on synthesis of thiazolidineone in combination with thiadiazole to enhance their antimicrobial properties.
Experimental

General method for synthesis of 2-amino-5-(substituted phenyl)-(1,3,4)-thiadiazole 1(a-l).
A mixture of 40 mmol of differently substituted benzoic acids and the equimolar amount of thiosemicarbazide and phosphorous oxychloride (30 mL) was refluxed gently for 2 -4 hrs. The reaction mixture was allowed to cool; ice cold water (100 mL) was added to the flask. The mixture was again set for refluxing for about 4 hrs. and filtered. The solution was neutralized with ammonia solution. The precipitate was filtered, washed with water, dried and recrystallized from ethanol-water to yield compounds 1(a-l). The purity of compounds was analyzed by TLC using benzene: acetone (9:1) as mobile phase. 2(a-l) . To the mixture of appropriately substituted compound 1(a-l) (10 mmol) in 15 mL of dry benzene and 2 mL of dry pyridine, chloroacetylchloride (20 mmol) in 10 mL of dry benzene was added drop wise with a constant stirring at room temperature. After complete addition, the reaction mixture was refluxed for about 6 -8 hrs. and poured over crushed ice. The precipitate was filtered, washed with water, dried and recrystallized from dioxane-water to yield compound 2(a-l). The purity of compounds was analyzed by TLC using benzene: acetone (9:1) as mobile phase. 
General method for synthesis of 2-[{5-(substituted phenyl)-[1,3,4]-thiadiazol-2-yl}imino]-1,3-thiazolidin-4-one 3(a-l).
7 mmol of each compound 2(a-l) and ammonium thiocyanate (15 mmol) in 35 mL ethanol was refluxed for 3 hrs, hold reaction mixture overnight. The product obtained was filtered, dried and recrystallized from ethanol-water to yield compound 3(a-l). The purity of compounds was analyzed by TLC using benzene: acetone (9:1) as mobile phase. Various substituted benzoic acids were initially treated with thiosemicarbazide in presence of cyclizing agent POCl3 to give compounds 1(a-l).
5-Benzylidene-2-[{5-(3-nitrophenyl)-[1,3,4]-thiadiazol-2-yl}imino]-1,3-thiazolidin-4-one 4(h)
14 The formation of the intermediate was confirmed on the basis of their IR and The compounds 1(a-l) were then treated with chloroacetylchloride to produce 2-chloro-N-[5-(substituted-phenyl [1, 3, 4] thiadiazol-2-yl)]-acetamide 2(a-l) and was characterized by an additional singlet of CH2 in 1 H NMR spectra. Further, 2(a-l) was reacted with ammoniumthiocyanate to give cyclized compounds 3(a-l) 15 and the singlet for cyclized CH 2 shows an upfield shift which was then subjected to knoevenagel condensation with benzaldehyde and 3,4 dimethoxybenzaldehyde to yield final compounds as 5-benzylidene 2- 16 Few of the compounds were selected for antimicrobial activity at concentrations of 200 µg/mL and 100 µg/mL. The data was compared to the standard ciprofloxacin for bacteria and fluconazole for fungi.
Compounds showed most significant antibacterial activity against test organism Escherichia coli and most significant antifungal activity against test organisms Aspergillus niger and Candida albicans but on other hand non of the thiadiazole derivative showed even fair activity against Salmonella typhi. Among the evaluated compounds, 5j was found to be the most active against all bacteria and fungi, as it could inhibit the microbial growth at concentration of 100 µg/mL with zone of inhibition ranging from 12.43 -15.43 mm. When a comparison is made between the compounds 4j and 4e or 5j and 5e, it appears that compounds with more electronegative groups are more active than the compounds having less electronegative substituents on the first phenyl ring. This was further confirmed by comparing the data for compounds 4a, 4c and 4e or 5a, 5c and 5e. These compounds were found to be active in order as 4e > 4a > 4c or 5e > 5a > 5c where, a represented unsubstitution, c represented presence of para methyl and e indicates the chloro group at para position. When the comparison was made between 4d and 4e or 5b and 5c it was observed that the compounds with para substitution are more active against microbes than ortho substitution and when the comparison was made between all the derivatives of 4(a-l) and 5(a-l) it was observed that compounds possessing methoxy groups at second phenyl ring as in 5(a-l) are more active than unsubstituted 4(a-l).
Furthermore, when the comparison for the compounds was made between bacteria and fungi it was observed that the different derivatives of thiadiazole-thiazolidinedione found to be more active against fungi than bacteria and among different bacteria as listed, it was observed that the compounds are more active against gram negative bacteria than the gram positive ones while among different fungi compounds found to be potent against both moulds and yeast.
